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(57) ABSTRACT

Systems, methods, and computer-readable media, for facili-
tating control of network loads are provided. In embodi-
ments of the present invention, network data associated with
aplurality of base stations within a communications network
are monitored. Upon identifying that a network load asso-
ciated with a base station exceeds a network load threshold,
an indication that a user device utilizing the base station that
exceeds the network load threshold to communicate should
transfer to another base station that fails to exceed the
network load threshold is provided.
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1
CONTROLLING NETWORK LOAD

CROSS-REFERENCE TO RELATED
APPLICATIONS AND PRIORITY CLAIM

This application is a continuation of co-pending U.S.
patent application Ser. No. 13/041,554, filed Mar. 7, 2011,
entitled “Controlling Network Loads,” the entire contents of
which is incorporated herein by reference.

BRIEF SUMMARY

A high-level overview of various aspects of the invention
are provided here for that reason, to provide an overview of
the disclosure, and to introduce a selection of concepts that
are further described in the detailed-description section
below. This summary is not intended to identify key features
or essential features of the claimed subject matter, nor is it
intended to be used as an aid in isolation to determine the
scope of the claimed subject matter.

In brief, and at a high level, this disclosure describes,
among other things, facilitating control of network loads.
Performance of one or more computing devices utilizing a
network for communication, such as a radio access network,
can be modified based on real-time traffic data and corre-
sponding network loads. Such data can be utilized to
enhance user quality of experience by managing disruptive
traffic flows. In this regard, user devices can be transferred
from one base station to another base station based on
network flow. That is, in accordance with monitoring a
heavy traffic flow associated with a particular base station to
which a user device is connected, the user device can
transfer to another base station with a lighter traffic flow,
which may result in an enhanced user experience for the
device user as well other network users. Additionally or
alternatively, performance of a user device, user, or appli-
cation may be modified (e.g., throttled or upgraded) in
accordance with monitored network nodes.

BRIEF DESCRIPTION OF THE DRAWINGS

Ilustrative embodiments of the present invention are
described in detail below with reference to the attached
drawing figures, and wherein:

FIG. 1 depicts an exemplary computing device according
to embodiments of the present invention;

FIG. 2 is a schematic view of an exemplary communica-
tions environment suitable for use in implementing embodi-
ments of the present invention;

FIG. 3 provides an exemplary first method for controlling
network loads, in accordance with an embodiment of the
present invention;

FIG. 4 provides an exemplary second method for con-
trolling network loads, in accordance with an embodiment
of the present invention;

FIG. 5 provides an exemplary third method for control-
ling network loads, in accordance with an embodiment of
the present invention; and

FIG. 6 provides an exemplary fourth method for control-
ling network loads, in accordance with an embodiment of
the present invention.

DETAILED DESCRIPTION

The subject matter of the present invention is described
with specificity herein to meet statutory requirements. How-
ever, the description itself is not intended to limit the scope
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of this patent. Rather, the inventors have contemplated that
the claimed subject matter might also be embodied in other
ways, to include different steps or combinations of steps
similar to the ones described in this document, in conjunc-
tion with other present or future technologies. Moreover,
although the terms “step” and/or “block” may be used herein
to connote different elements of the methods employed, the
terms should not be interpreted as implying any particular
order among or between various steps herein disclosed
unless and except when the order of individual steps is
explicitly described.

Embodiments of the present invention provide systems,
methods, and computer-readable media for controlling net-
work loads. Utilizing embodiments hereof, network load is
monitored to facilitate a user device(s) connection with or
utilization of a particular base station within the network. In
this regard, a device connection with a particular base station
or transfer from a particular base station can be influenced
in accordance with network loads of base stations within the
network.

Throughout the description of embodiments of the present
invention, several acronyms and shorthand notations are
used to aid the understanding of certain concepts pertaining
to the associated methods, systems, and computer-readable
media. These acronyms and shorthand notations are solely
intended for the purpose of providing an easy methodology
of communicating the ideas expressed herein and are in no
way meant to limit the scope of the present invention. The
following is a list of these acronyms:

3G Third-Generation Wireless Technology

4G Fourth-Generation Cellular Communication
System

CD-ROM Compact Disk Read Only Memory

CDMA Code Division Multiple Access

GIS Geographic/Geographical/Geospatial Information
System

GPRS General Packet Radio Service

GSM Global System for Mobile communications:
originally from Groupe Special Mobile

DVD Digital Versatile Discs

EEPROM Electrically FErasable Programmable Read Only
Memory

HA Home Agent

LED Light Emitting Diode

LTE Long Term Evolution

PC Personal Computer

PCRF Policy Charging Resource Function

PDA Personal Digital Assistant

PGW Packet Data Network Gateway

RAM Random Access Memory

ROM Read Only Memory

RNC Radio Network Controller

SLA Service Level Agreement

SPS Subscription Profile Server

TDMA Time Division Multiple Access

Further, various technical terms are used throughout this
description. An illustrative resource that fleshes out various
aspects of these terms can be found in Newton’s Telecom
Dictionary, 25th Edition (2009).

Embodiments of the technology may take the form of,
among other things: a method, system, or set of instructions
embodied on one or more computer-readable media. Com-
puter-readable media include both volatile and nonvolatile
media, removable and nonremovable media, and contem-
plate media readable by a database, a switch, and various
other network devices. By way of example, and not limita-
tion, computer-readable media comprise media imple-
mented in any method or technology for storing information.
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Examples of stored information include computer-useable
instructions, data structures, program modules, and other
data representations. Media examples include, but are not
limited to information-delivery media, RAM, ROM,
EEPROM, flash memory or other memory technology, CD-
ROM, digital versatile discs (DVD), holographic media or
other optical disc storage, magnetic cassettes, magnetic tape,
magnetic disk storage, and other magnetic storage devices.
These technologies can store data momentarily, temporarily,
or permanently.

Referring to the drawings in general, and initially to FIG.
1 in particular, a block diagram of an illustrative commu-
nications device according to one embodiment is provided
and referenced generally by the numeral 100. Although
some components are shown in the singular, they may be
plural. For example, communications device 100 might
include multiple processors or multiple radios, etc. As
illustratively shown, communications device 100 includes a
bus 110 that directly or indirectly couples various compo-
nents together including memory 112, a processor 114, a
presentation component 116, a radio 117 (if applicable),
input/output ports 118, input/output components 120, and a
power supply 122.

Memory 112 might take the form of memory components
previously described. Thus, further elaboration will not be
provided here, only to say that memory component 112 can
include any type of medium that is capable of storing
information (e.g., a database). A database can be any col-
lection of records. In one embodiment, memory 112 includes
a set of embodied computer-executable instructions 113 that,
when executed, facilitate various aspects disclosed herein.
These embodied instructions will variously be referred to as
“instructions” or an “application” for short.

Processor 114 might actually be multiple processors that
receive instructions and process them accordingly. Presen-
tation component 116 includes the likes of a display, a
speaker, as well as other components that can present
information (such as a lamp (LED), or even lighted key-
boards).

Numeral 117 represents a radio that facilitates communi-
cation with a wireless-telecommunications network. Illus-
trative wireless telecommunications technologies include
CDMA, GPRS, TDMA, GSM, and the like (including what
is known in the art as WiMax technology and also Long
Term Evolution (LTE). In some embodiments, radio 117
might also facilitate other types of wireless communications
including Wi-Fi communications and GIS communications.

Input/output port 118 might take on a variety of forms.
Iustrative input/output ports include a USB jack, stereo
jack, infrared port, proprietary communications ports, and
the like. Input/output components 120 include items such as
keyboards, microphones, speakers, touch screens, and any
other item usable to directly or indirectly input data into
communications device 100. Power supply 122 includes
items such as batteries, fuel cells, or any other component
that can act as a power source to power communications
device 100.

As previously mentioned, embodiments of the present
invention facilitate controlling network load or congestion to
enable a device(s) to transfer to or use another base station
with less utilization or load. In this regard, a network (e.g.,
RAN) is monitored in real time such that a device utilizing
a base station with a heavy traffic load can be transferred to
an acceptable base station with a lighter traffic load. Such a
base station transfer can benefit the transferring device as
well as other devices that might be required or preferred to
utilize the base station with the initially heavier traffic load.
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By way of example only, assume that a first device utilizes
a first base station having heavier traffic flow but, based on
the location of the first device, could also be using a second
base station having a lighter traffic flow. Now assume that a
second device attempts to place a voice call using the first
base station having the heavier traffic flow as such a base
station is the only base station available to the second device
(e.g., based on location of second device, signal strength,
etc.). If the first base station with the heavier traffic load is
at capacity, the voice call initiated by the second device may
fail. However, if the first device that is capable of using the
second base station with the lighter traffic flow is transferred
to that base station, the first base station having the initially
heavier traffic flow may be available for use of the voice call
initiated by the second device.

According, in one aspect, the present invention is directed
to one or more computer-readable media having computer-
executable instructions embodied thereon that, when
executed, perform a method for facilitating distribution of
policy decision functions. The method includes utilizing a
first base station within a network to communicate during a
communication event. An indication is received from a
remote component to transfer to a second base station. A
transfer of a user device from using the first base station
during the communication event to using a second base
station during the communication event is initiated.

In another aspect, embodiments of the present invention
are directed to one or more computer-readable media having
computer-executable instructions embodied thereon that,
when executed, perform a method for facilitating control of
network loads. The method includes monitoring network
data associated with base stations within a communications
network. It is identified that a network load associated with
one of the base stations exceeds a network load threshold.
An indication is provided that at least one user device
utilizing the base station that exceeds the network load
threshold to communicate should transfer to another base
station that fails to exceed the network load threshold.

In yet another aspect, a method for facilitating control of
network loads is provided. Data associated with a load of a
first base station within a network is received, and data
associated with a load of a second base station within the
network is received. Based on the data indicating that the
load of'the first base station exceeds a load threshold and that
the load of the second base station fails to exceed the load
threshold, a determination is made that a user device initially
using the first base station to communicate should transfer to
use the second base station within the network. An indica-
tion that the user device initially using the first base station
should transfer to use the second base station within the
network to communicate is communicated.

Turning now to FIG. 2, an exemplary network environ-
ment suitable for use in implementing embodiments of the
present invention is illustrated and designated generally as
network environment 200. Network environment 200 is but
one example of a suitable network environment and is not
intended to suggest any limitation as to the scope of use or
functionality of the invention. Neither should the network
environment be interpreted as having any dependency or
requirement relating to any one or combination of compo-
nents illustrated.

In the network environment 200, a user device 202 and a
user device 204 may communicate using the network envi-
ronment 200. The user device 202 and/or the user device 204
may take on a variety of forms, such as a personal computer
(PC), a laptop computer, a mobile phone, a personal digital
assistant (PDA), a server, or any other device that is cable of
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communicating with other devices. Makers of illustrative
devices include, for example, Research in Motion, Creative
Technologies Corp., Samsung, Apple Computer, and the
like. A device can include, for example, a display(s), a power
source(s) (e.g., a battery), a data store(s), a speaker(s),
memory, a buffer(s), and the like. In embodiments, a user
device comprises a wireless or mobile device with which a
wireless telecommunications network is utilized for com-
munication. In this regard, the device communicates with
other devices using a wireless telecommunications
network(s).

The user device 202 and user device 204 are capable of
communicating with other devices over established radio
frequencies via base stations 208 and 210. The user device
202 and user device 204 may utilize a network 206 to
communicate by way of base stations 208 and 210. Network
206 may include any type of network, such as an air
interface network used to connect the user devices to the
base stations, a radio access network, a cable network, a
wireless network, e.g., 3G or 4G, a combination thereof, and
the like. The network 206 may include any number of
networks including a network of networks. In embodiments,
base stations 208 and 210 communicate over a wireless air
interface utilizing a wireless access network, such as 3G,
4G, CDMA, GPRS, GSM, TDMA, Wi-Fi, WIMAX, or the
like.

The base stations 208 and 210 communicate with a
controller 212. The controller 212, such as a radio network
controller (RNC), controls nodes (e.g., Node Bs) connected
thereto. In embodiments, a controller 212 is a RNC used for
radio resource management and functions in connection
with an access network. The controller 212 can communi-
cate with the gateway 214. Gateway 214, such as a HA or
PGW gateway, is used to allow or control access to another
computer or network. In embodiments, the gateway 214 is
an access gateway that may perform protocol conversion to
convert signals from a first signal to a second signal.

The gateway 214 can communicate with a policy server
216. The policy server 216, such as a Policy Charging and
Rules Function (PCRF), is used to perform initialization or
setup of communication events within a network(s). Tradi-
tionally, the policy server 216 makes intelligent policy
decisions for users or user devices of the network. The
policy server 216 may include or access a database or server
(not shown), such a profile server (e.g., a subscription profile
server (SPS)), that can include user or subscriber informa-
tion associated with a user device(s), such as user devices
202 and 204, or a user(s) associated therewith. Accordingly,
a policy(s) associated with a user device(s) or user(s) thereof
may be stored in connection with the profile server and
utilized to make policy decisions.

As utilized herein, the term “policy” refers to one or more
policy attributes that indicate a use of resources (e.g., data
usage, time usage, quality of service, thresholds thereof,
etc.) within a network. The term “policy attribute” may
indicate a quality of service for a communication event(s) or
a threshold or range of quality of service for a communica-
tion event. As such, a policy attribute may be associated with
threshold, range, or user device (or user) usage of a priority,
a reliability, a speed, a traffic amount, a throughput, a
bandwidth, a transit delay, a jitter, a loss ratio, an error rate,
a latency control, a signal strength, or the like.

A communication event refers to any type of communi-
cation event including, but not limited to, an audio event,
e.g., a ring tone download, an audio stream download, and
a voice call; a video event, e.g., a clip or video stream
download; a data event, e.g., a web page download, a data
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submission, a search; a text event, e.g., a text message, an
instant message, or electronic message, etc.; any other data
flow associated with an IP address; and the like. In one
embodiment, a communication event may refer to the all of
the data flow between a user device and a recipient in one
session. In such a case, a session may end when the data flow
between the user device and the recipient ends. For example,
assume a user accesses a web page. As such, the commu-
nication event may include the web page download as well
as all data flow between the user device and the web page
server until the data flow ends. The data flow may end upon
the user closing the web browser, accessing a different web
page having a different IP address, logging off the computer,
and the like.

A policy, or portion thereof, may be associated with one
or more communication events. In one embodiment, a policy
may be based on a user or a group of users. For example, a
policy may apply to a user or a group of users, such as a high
priority user group (e.g., a group that utilizes more services
or pays for more services). Such a policy may include
various portions, i.e., policy portions, that apply to specific
events, such as video downloading, audio downloading, and
website downloading. Accordingly, one policy portion hav-
ing a set of policy attributes may be applied in an instance
where a user downloads a web page while another policy
portion having a set of policy attributes may be applied in an
instance where the user downloads a video. In another
embodiment, a policy may be based on a recipient. For
example, a policy may apply to any user that initiates
communication with a specific recipient (e.g., a website).
One skilled in the art will recognize that a policy, policy
portion, and/or policy attributes may be associated with any
combination of users, communication event types, recipi-
ents, communication event time, communication event loca-
tion, and the like, in accordance with embodiments hereof.

The monitor 218 communicates with network elements or
nodes, such as base station 208, base station 210, and/or
controller 212 to monitor data traffic within a network (e.g.,
a radio access network). In this regard, the monitor may
receive or retrieve network data, such as bearer data and
signaling data, from various nodes within the network.
Network data refers to data that indicates or can be used to
indicate traffic flow or congestion within a network. As can
be appreciated, the monitor 218 may obtain network data
from any number of network elements and nodes including,
for instance, base stations, controllers, gateways, etc. In
embodiments, the monitor 218 may receive or retrieve
network data continually, periodically, or upon an occur-
rence of event, such as, initiation of a communication event
associated with a user device, registration of a user device,
at a particular time after a communication event, upon
expiration of a time duration after a communication event
begins, etc.

In embodiments, the monitor 218 can aggregate network
data from various network elements or nodes and, in some
cases, may modify or convert the raw data into a standard-
ized type of data. In some cases, the monitor 218 may
aggregate network data associated with a particular user
device, or user thereof. In other cases, the monitor 218 may
aggregate data based on other related data, such as network
data for an entire network, network data associated with a
particular group of user device or users, network data
associated with a particular base station(s), controller(s),
and/or gateway(s), or the like.

The monitor 218 may also be configured to analyze
obtained network data. In this regard, the monitor 218 may
analyze load, traffic flow, congestion, and/or performance
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for a particular device or set of devices, a particular network,
a particular network element or set of elements (e.g., base
stations, controllers, gateways, etc.), and/or the like. Ana-
lyzing network data or aggregated network data may result
in performing calculations and/or making various determi-
nations in accordance with the network data.

In some embodiments, the monitor 218 is configured to
make network control determinations and/or device transfer
determinations. A network control determination refers to a
decision or determination made pertaining to load, conges-
tion, traffic flow, or performance of a network, or a portion
thereof (e.g., a base station). In this regard, a determination
may be made that a base station is highly congested or has
a heavy load, that a base station is not congested or has a
light load, an amount or extent of congestion or load (e.g.,
a load percent, a load ratio, or other load indicator), that
performance of a user device, user, application, etc. should
be throttled or upgraded, or the like.

A device transfer determination refers to a decision or
determination made pertaining to whether a user device(s)
should utilize a particular base station or transfer from one
base station to another base station. For example, in accor-
dance with a heavy load at a base station being utilized by
a particular user device, a device transfer determination may
be made that such the user device should transfer to another,
less utilized, base station. Such a device transfer determi-
nation may also include an indication of an alternative base
station to which the user device should transfer; a time, a
lapse of a time duration, or an occurrence of an event upon
which the user device should transfer; etc.

To make such network control determinations and/or
device transfer determinations, the monitor 218 may com-
pare monitored network data (e.g., network data, aggregated
network data, converted network data, calculated network
data, etc.) to thresholds. For example, when a particular
threshold is exceeded, such as a load rate or percent thresh-
old for a particular base station, a determination can be made
that a user device should transfer to another base station with
a lower load. As raw network data, converted network data,
aggregated network data, analyzed or calculated network
data can be utilized to make network control decisions
and/or device transfer decisions, the phrase “monitored
network data” may be utilized throughout to represent such
variations of data received or modified by the monitor 218.

In some cases, the monitor 218 can base network control
determinations and/or device transfer determinations based
on quality of services expected or intended to be provided to
a user device or user. For example, the monitor 218 may
determine that a user device should transfer to another base
station when the user device is participating in a voice call,
but not transfer base stations when participating in a data
session. In this regard, the monitor 218 may consider service
level agreements, a type of service being provided or
intended to be provided, a priority level of the user or user
device, an emergency situations, an intended or ongoing
communication event, etc.

As can be appreciated, the monitor 218 may make such
determinations upon receiving network data, upon perform-
ing analysis or aggregation of network data, upon initiation
of a communication event, continually, periodically, etc. In
this way, transferring base stations may occur at the initia-
tion of a communication event or during a communication
event (e.g., as network load increases or another device
requires use of a base station).

As illustrated in FIG. 2, the monitor 218 can communicate
with the policy server 216. In some embodiments, the
monitor 218 communicates monitored network data to the
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policy server 216 such that the policy server 216 can make
network control determinations and/or device control deter-
minations. The monitor 218 may communicate monitored
network data to the policy server 216 upon monitored
network data exceeding a threshold. For instance, assume
that a particular base station exceeds a load threshold. A load
threshold or a network load threshold can indicate a capacity
at which a base station is deemed congested. Upon recog-
nizing that the base station exceeds a load threshold, moni-
tored network data, an indication of exceeding the load
threshold, etc. can be communicated to the policy server
216. Alternatively, the monitor 218 may communicate moni-
tored network data to the policy server 216 continually,
periodically, upon an occurrence of another event, or the
like.

The policy server 216 can be configured to make network
control determinations and/or device control determinations
using such data received from the monitor 218. In some
cases, the policy server 216 may also utilize one or more
policies or policy attributes accessible by the policy server
216. For instance, the policy server 216 may receive an
indication that the base station 208 is at or near capacity and,
thereafter, may utilize policy attributes to determine which,
if any, user devices to transfer to another base station; to
which base station(s) to transfer user devices; which, if any,
user devices to apply performance variance (e.g., throttle or
upgrade), etc.

Additionally or alternatively, the monitor 218 can com-
municate network control determinations and/or device con-
trol determinations to the policy server 216. As can be
appreciated, in some cases, the monitor 218 may commu-
nicate particular network control determinations and/or
device control determinations (e.g., determinations based on
monitored network data exceeding a particular threshold(s),
a decision based on throttling or upgrading performance of
a user device, user, application, or server, a decision to
transfer a device from one base station to another base
station, or the like). Even in cases that the monitor 218
communicates a network control determination and/or a
device control determination to the policy server 216, the
policy server 216 may be configured to utilize such infor-
mation to make other network control determinations and/or
device control determinations or to affirm or override such
determinations made by a monitor.

By way of example only, assume that a monitor deter-
mines that a particular base station has a heavy load while
another base station has a light load. Such information can
be communicated to the policy server 216 to make a
determination of which user device(s) should transfer base
stations and/or to which base station(s) should a particular
user device(s) transfer. In this regard, a monitor 218 may
determine that user device 202 should transfer base stations
as the base station currently being used by the user device
202 has a high load, and policy server 216 may determine
that the user device 202 should transfer from base station
208 to base station 210 as base station 210 has a lighter load
and the first user device 202 can maintain a strong signal
strength with base station 210. Alternatively, either the
monitor 218 or the policy server 216 may make both
determinations.

The policy server 216 can enforce network control deter-
minations and/or device transfer determinations and/or can
initiate utilization of the gateway 214, the controller 212, the
base stations 208 and 210, and/or the user devices 202 or 204
to enforce the determinations. In this regard, the policy
server 216 may provide an indication to the gateway 214 to
transfer the first user device 202 from base station 208 to
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base station 210. The gateway 214 may provide such an
indication to the controller 212, which communicates the
information to the first user device 202. The first user device
202 can then reconfigure its settings such that it connects
with the base station 210 to initiate a communication event
or continue an ongoing communication event)). In some
cases, the user device may be provided with an indication to
transfer to another base station. If the base station is desig-
nated, the user device may transfer connection to the des-
ignated base station. If the base station to which to transfer
is not designated, the user device may identify another
acceptable base station to which to transfer (e.g., another
base station with an acceptable signal strength, etc.) and,
thereafter, transfer connection to the identified base station.
By way of another example, the policy server 216 can
initiate throttling or upgrading performance of a user device
user, application, or server (e.g., either by the policy server
216, the gateway 214, or via another network component(s).

By way of example only, and with continued reference to
FIG. 2, assume that user device 202 is initially utilizing base
station 208 for a communication event. Further assume that,
during the communication event, monitor 218 is at least
monitoring network data associated with the base station
208 and the base station 210. While monitoring such net-
work data, suppose the monitor 218 recognizes that a portion
of monitored network data associated with base station 208
exceeds a threshold indicating that the user device 202
should transfer to another base station having a lower load.
In such a case, the monitor 218 may provide the policy
server 216 with an indication that the user device 202 should
transfer from base station 208 to another base station with
less congestion. The monitor 218 may additionally or alter-
natively provide the policy server 216 with data regarding
loads of various base stations, such as base station 208 and
base station 210. In some cases, the monitor 218 may also
provide a suggested base station to which to transfer (e.g.,
base station 210).

In accordance with receiving such information, the policy
server 216 may make a determination that the first user
device 202 should transfer from base station 208 to base
station 210. As previously mentioned, the policy server 216
may reference policies or policy attributes to make such a
determination. For instance, the policy server 216 may
confirm that an acceptable signal strength would exist
between the first user device 202 and base station 210. The
policy server 216 can initiate communication of such a
determination to the first user device 202 via the gateway
214 and controller 212. Upon the user device 202 receiving
a notification to transfer to base station 210, the user device
202 can begin utilizing the base station 210 to continue the
communication event. The base station 208 may now be
available for usage by the second user device 204. As can be
appreciated, transferring the first user device 202 from base
station 208 to base station 210 may similarly occur at
initiation of a communication event (e.g., during a commu-
nication event setup). Although the present example
describes the monitor 218 as recognizing that the user device
202 should transfer to another base station and the policy
server 216 identifies such a base station, as can be appreci-
ated either component may make such determinations (e.g.,
the monitor may identify an excessive load regarding one
base station and the policy server 216 may identify which
user device(s) to transfer and to which base station(s) to
transfer).

With reference to FIG. 3, a flow diagram is shown
illustrating a method 300 for controlling network load, in
accordance with an embodiment of the present invention. In
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embodiments, method 300 can be performed at a user
device, such as user device 202 of FIG. 2. Initially, as
indicated at block 310, a communication event associated
with a user device is initiated. A communication event may
be, for example, a voice call, a text message, a data session,
a media session, etc. At block 312, a first base station is
utilized during the communication event. In this regard, the
user device connects with the first base station to establish
or participate in the communication event. At block 314, an
indication to transfer to a second base station is received.
Such an indication may be received in response to monitor-
ing the network and identifying that the first base station is
at or near capacity (e.g., a load associated therewith
exceeded a predetermined load threshold). Subsequently, at
block 316, a transfer of the user device from using the first
base station to using the second base station is initiated. In
embodiments, the indication to transfer to a second base
station may designate a particular base station to which to
transfer. Alternatively, the user device may identify a par-
ticular second base station to which to transfer, for example,
based on signal strength, line of sight, distance between
mobile device and base station, etc.

Referring now to FIG. 4, a flow diagram is shown
illustrating a method 400 for controlling network load, in
accordance with an embodiment of the present invention. In
embodiments, method 400 can be performed, for example,
at a monitor, such as monitor 218 of FIG. 2. Initially, as
indicated at block 410, first network data is received from a
first base station. At block 412, second network data is
received from a second base station. The first network data
and the second network data is used to identity network load
associated with the first base station and the second base
station, as indicated at block 414. At block 416, it is
determined whether network load associated with the first or
second base station exceeds a threshold (e.g., a load thresh-
old that indicates load of the base station). If the network
load associated with the first or second base station does not
exceed a threshold, the method ends at block 418. On the
other hand, if the network load associated with the first or
second base station exceeds a threshold, at block 420, it is
determined that a user device utilizing the first or second
base station that exceeds a threshold should transfer to use
the other of the first or second base station that does not
exceed a threshold. Subsequently, at block 422, an indication
to transfer the user device from the first or second base
station that exceeds a threshold to the other of the first or
second base station that does not exceed a threshold is
provided. Such an indication may be provided, for example,
to a policy server. In some cases, an indication that simply
indicates that the user device should transfer to another base
station (e.g. without designating a base station to which to
transfer) may be provided and, thereafter, another compo-
nent, such as a policy server or user device, can determine
which base station to which the user device should transfer.
As can be appreciated, multiple components can be used to
carry out method 400 of FIG. 4. For instance, a policy server
may make a determination to transfer the user device and
provide the indication to transfer the user device.

With reference to FIG. 5, a flow diagram is shown
illustrating a method 500 for controlling network load, in
accordance with an embodiment of the present invention. In
embodiments, method 500 can be performed, for example,
at a monitor, such as monitor 218 of FIG. 2. Initially, as
indicated at block 510, first network data is received from a
first base station. At block 512, second network data is
received from a second base station. The first network data
and the second network data is used to identity network load
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associated with the first base station and the second base
station, as indicated at block 514. At block 516, it is
determined whether network load associated with the first or
second base station exceeds a threshold. If the network load
associated with the first or second base station does not
exceed a threshold, at block 418, it is determined that
performance of a user device using the first or second base
station that does not exceed a threshold should be upgraded.
On the other hand, if the network load associated with the
first or second base station exceeds a threshold, at block 420,
it is determined that performance of a user device utilizing
the first or second base station that exceeds a threshold
should be throttled or downgraded. Following the determi-
nation at block 518 and block 520, an appropriate indication
to throttle or upgrade performance of the user device is
provided, as indicated at block 522. Such an indication may
be provided, for example, to a policy server. In some cases,
an indication that simply indicates that the user device
performance should be modified may be provided and,
thereafter, another component, such as a policy server, can
determine whether to upgrade or downgrade performance
associated with a particular user device, user, application,
etc., and/or an amount associated therewith. As can be
appreciated, multiple components can be used to carry out
method 500 of FIG. 5. For instance, a policy server may
make a determination to throttle or upgrade performance of
the user device and provide the indication to modify a
performance level of the user device.

Turning now to FIG. 6, a flow diagram is shown illus-
trating a method 600 for controlling network load, in accor-
dance with an embodiment of the present invention. In
embodiments, method 600 can be performed, for example,
at a policy server, such as policy server 216 of FIG. 2.
Initially, at block 610, monitored network data is received.
Monitored network data may include, for example, raw
network data initially communicated from a network ele-
ment such as a base station, controller, or gateway; pro-
cessed data (e.g., calculated data, aggregated data); or the
like. The monitored network data may be communicated
from a monitor, for example, upon an occurrence of an event
(e.g., athreshold is exceeded by monitored network data). At
block 612, the monitored network data can be used to make
a network control determination and/or a device transfer
determination. Such determinations may include, for
instance, whether to transfer one or more devices from a
base station to another base station, to which base station(s)
to transfer one or more devices, whether to modify perfor-
mance level (e.g., upgrade or downgrade) associated with
one or more devices, etc. One or more policy or policy
attributes can be referenced and utilized to make network
control and/or device transfer determinations. For instance,
although it might be recognized that the a device should
transfer from one base station to another base station, such
policy attributes can be used to confirm that another base
station can provide acceptable services to the user device
(e.g., an acceptable signal strength or other performance
indications). Upon making a network control determination
and/or a device transfer determination, an indication of such
a determination(s), or an action to attain the determination,
can be provided, as indicated at block 614. Such a determi-
nation may be provided, for example to a gateway(s), a
controller(s), a base station(s), and/or a user device(s).

It will be understood by those of ordinary skill in the art
that the order of steps shown in the method 300 of FIG. 3,
method 400 of FIG. 4, method 500 of FIG. 5, and method
600 of FIG. 6 are not meant to limit the scope of the present
invention in any way and, in fact, the steps may occur in a

20

25

35

40

45

50

55

12

variety of different sequences within embodiments hereof.
Any and all such variations, and any combination thereof,
are contemplated to be within the scope of embodiments of
the present invention.

Many different arrangements of the various components
depicted, as well as components not shown, are possible
without departing from the scope of the claims below.
Embodiments of our technology have been described with
the intent to be illustrative rather than restrictive. Alternative
embodiments will become apparent readers of this disclo-
sure after and because of reading it. Alternative means of
implementing the aforementioned can be completed without
departing from the scope of the claims below. Certain
features and subcombinations are of utility and may be
employed without reference to other features and subcom-
binations and are contemplated within the scope of the
claims.

What is claimed is:

1. One or more non-transitory computer-readable media
having computer-executable instructions embodied thereon
that, when executed, perform a method for facilitating
control of network loads, the method comprising:

receiving, at a policy server, at least one communication

comprising a first indication that a network load of a
first base station operating in a network exceeds a
network load threshold, wherein the at least one com-
munication includes a second indication that a user
device in communication with the first base station
should transfer to a second base station, wherein a
network load of the second base station does not exceed
the network load threshold;

determining, at the policy server, that the user device

should have its performance level modified in a com-
munication session with the first base station instead of
transferring to the second base station when the net-
work load of the first base station exceeds the network
load threshold and the network load of the second base
station does not exceed the network load threshold,
wherein the policy server’s determination overrides the
second indication that the user device in communica-
tion with the first base station should transfer to the
second base station; and

based on the policy server’s determination, modifying the

performance level of the user device in the communi-
cation session with the first base station to at least
partially reduce the network load on the first base
station.

2. The non-transitory computer-readable media of claim
1, wherein modifying the performance level of the user
device comprises downgrading the performance level, and
wherein the modifying is initiated by a monitor.

3. The non-transitory computer-readable media of claim
1, wherein modifying the performance level of the user
device comprises downgrading the performance level, and
wherein the modifying is initiated by the policy server.

4. The non-transitory computer-readable media of claim
1, further comprising upgrading a performance level of a
second user device in a communication session with the
second base station based on a policy attribute of the second
user device.

5. The non-transitory computer-readable media of claim
1, wherein the network load threshold indicates a capacity at
which a base station is determined to be congested.

6. The non-transitory computer-readable media of claim
1, further comprising providing a third indication to the user
device and to the first base station that the performance level
of the user device is being downgraded.
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7. The non-transitory computer-readable media of claim
1, further comprising transferring a second user device to the
second base station based on a policy attribute of the second
user device determined from a subscription profile associ-
ated with the second user device in order to lower the
network load of the first base station.

8. A method for facilitating control of network loads, the
method comprising:

receiving, at a policy server, at least one communication

comprising a first indication that a network load of a
first base station operating in a network exceeds a
network load threshold, wherein the at least one com-
munication includes a second indication that a user
device in communication with the first base station
should transfer to a second base station, wherein a
network load of the second base station does not exceed
the network load threshold;

determining, at the policy server, that the user device

should have its performance level modified in a com-
munication session with the first base station when the
network load of the first base station exceeds the
network load threshold and the network load of the
second base station does not exceed the network load
threshold, wherein the policy server’s determination
overrides the second indication that the user device in
communication with the first base station should trans-
fer to the second base station; and

modifying, based on the policy server’s determination, the

performance level of the user device in the communi-
cation session with the first base station to at least
partially reduce the network load on the first base
station, wherein the modifying of the performance level
of the user device relative to the first base station
comprises instructing a gateway that the performance
level of the user device should be modified.

9. The method of claim 8, wherein the communication
session with the first base station comprises an exchange of
data between the user device and the first base station.

10. The method of claim 8, wherein the network load
threshold indicates a capacity at which the first base station
is determined to be congested.

11. The method of claim 8, wherein modifying the per-
formance level of the user device comprises downgrading
the performance level.

12. The method of claim 8, wherein the second indication
identifies the second base station.

13. The method of claim 12, wherein at least a signal
strength of the user device is utilized to determine that the
user device should be transferred to the second base station.

14. The method of claim 8, wherein the modifying of the
performance level of the user device comprises downgrad-
ing the performance level of an application operating on the
user device.

15. The method of claim 8, further comprising upgrading
a performance level of a second user device relative to the
second base station based on a policy attribute of the second
user device.
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16. A system for facilitating control of network loads, the
system comprising:

one or more non-transitory computer-readable media hav-

ing computer-executable instructions embodied

thereon that, when executed by one or more processors,
perform a method comprising:

monitoring network data of a first base station and a
second base station,

determining that a network load of the first base station
exceeds a network load threshold and a network load
of the second base station does not exceed the
network load threshold,

determining that a user device in communication with
the first base station should transfer to the second
base station, based on the network load of the first
base station exceeding the network load threshold
and the network load of the second base station not
exceeding the network load threshold, and

communicate to a policy server an indication that the
user device in communication with the first base
station should transfer to the second base station,
based on the network load of the first base station
exceeding the network load threshold and the net-
work load of the second base station not exceeding
the network load threshold; and

the policy server configured to:

receive the communication comprising the indication
that a user device in communication with the first
base station should transfer to the second base sta-
tion, based on the network load of the first base
station exceeding the network load threshold and the
network load of the second base station not exceed-
ing the network load threshold,

(1) determine that the user device should have its
performance level modified, wherein the policy serv-
er’s determination overrides the monitor’s determi-
nation; and

(2) modify the performance level of the user device
relative to the first base station to at least partially
reduce the network load on the first base station.

17. The system of claim 16, further comprising a gateway
component, the gateway component configured to:

receive an instruction from the policy server that the

performance level of the user device should be modi-

fied; and

modify the performance level of the user device relative

to the first base station according to the indication from

the policy server.

18. The system of claim 16, wherein the modifying of the
performance level of the user device comprises downgrad-
ing the performance level.

19. The system of claim 18, wherein the modifying of the
performance level of the user device comprises downgrad-
ing the performance level of an application operating on the
user device.

20. The system of claim 18, wherein the modifying of the
performance level of the user device comprises downgrad-
ing the performance level of a particular server.

#* #* #* #* #*



